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INTRODUCTION
In the last two decades, a considerable economic literature has been devoted to the determinants of rent creation and to the mechanisms of rent sharing. Through panel estimates using OECD countryindustry data, our empirical analysis aims to clarify these mechanisms, and the impact of market regulations on them. These issues are important for the dynamics of inequalities or for growth analysis: creation and appropriation of rents are among the main motivations for investment, whether physical or intangible, such as R&D and know-how (for a survey, see Aghion and Howitt, 2010) , and also determine the overall level of wages across industries or countries.
Among the numerous papers devoted to this issue, we draw on a few that are particularly related to the approach developed in this analysis. In their theoretical modelling, Blanchard and Giavazzi (2003), and Spector (2004) , assume: i) that rents stem from anti-competitive regulations on goods and services industries, and ii) that the sharing process of rents between labour and margins depends on the bargaining power of labour, which in turn is linked to labour market regulation. In these approaches, the share of labour in value added increases with labour bargaining power. Anti-competitive regulations on goods and services industries increase the size of the rents to share and, for a given labour bargaining power, increase real wages as well; however, they have an ambiguous impact on the value added labour or capital shares. In his empirical paper on 600 individual UK firms, Van Reenen (1996) assumes that rents are created by innovations -here's innovation data coming from an original specific survey-these rents being shared between labour and capital depending on labour bargaining power. Here also, the share of labour in value added is shown to increase with labour bargaining power but innovations have an ambiguous impact on it. In their theoretical and empirical crosscountry analysis on some network industries, Azmat, Manning and Van Reenen (2011) look at the impact of services and goods market regulations on the labour share. They measure services and goods market regulation using two indicators: public ownership and barriers to entry, whereby they show that the labour share increases with the first indicator (which in fact captures labour bargaining power) and decreases with the second. Recently, Young and Zuleta (2011) proved the advantage of using panel industry-level data in the US case and show that union density (membership or coverage rates) is correlated with labour's share and this correlation increases in the elasticity of substitution between labour and capital.
Overall, it appears in the literature that the impact of services and goods market regulations appears to be positive on rent creation and real wages, but is more ambiguous on labour and capital sharing of value added. On the other hand, labour market regulations have no significant impact on rent creation but a positive one on real wages and on the labour share.
Here, we use a country-industry panel database. More precisely, the database combines data on 18 industries in 17 OECD countries over the period 1988 to 2007, constituted from the STAN database and the regulation indicators both compiled by the OECD. After accounting for missing data and eliminating spurious observations, we arrive at a quite large dataset of 4,136 observations. The empirical analysis takes place in two steps. The first explains the rent creation process. For each country-industry-year and observation, the size of rents is measured by the value added price relative to the GDP price. In the estimated relation, the size of rents is assumed to depend solely on direct anticompetitive regulations on services and goods. Several anti-competitive indicators are then tried intern: import taxes, FDI restrictions and barriers to entry. Because of the lack of information at cross country-industry level, innovation has not been directly taken into account to explain the rent size. We may expect that, as competitive pressure decreases with anti-competitive regulations, innovation is also affected by these anti-competitive regulations. It means that our results will indicate the impact on the rent sizes both of anti-competitive regulations and partly indirectly of innovation. More specifically, an increase (decrease) in regulations increases (decreases) rents directly but affects them indirectly impaired incentives to innovate. Then, estimates of the impact of regulations on rent size may be downward-biased and potential impacts estimated in the paper should be interpreted as a lower bound. Our results indicate that the first direct positive effect dominates the second negative indirect one.
The second step explains the rent sharing process. Three destinations of the rents are distinguished for each country-industry-year observation: upstream industries, capital and labour. The first is an original contribution of our study and requires further explanation.
Most empirical studies on the competition-value added sharing process focus on competitive conditions within each industry. But rents should also be reduced by lack of competition in industries that sell intermediate inputs that are necessary for production. If there is market power in these upstream industries, firms in downstream industries face higher input prices that mechanically seize their rents. These intuitive mechanisms are described for example by Bourles et al. (2010) , among others. In the spirit of this study, we use our relative price variable to measure rents in each industry. We measure the importance of this lack of competition in input-providing industries (henceforth called "upstream" industries) for each industry (henceforth "downstream" industries) by means of inputoutput relationships. 1 The relation estimated in the second step explains the capital share in value added by several factors: i) the size of the rents (measured as in the first step), ii) the indirect upstream size of the rent (measured as in the first step) on the services and goods market, iii) labour market anti-competitive regulation, with a negative impact expected, iv) the interactions between the size of rents and labour market regulation, with a negative impact expected, and the unemployment rate with a positive impact expected, v) the position of the country overall or more specifically of the country-industry within the business cycle, with a negative impact for the first and a positive one for the second.
Compared to the existing literature, our approach displays several original features. First, we decompose the two steps: rent building and rent sharing. Second, we distinguish for each countryindustry between three destinations for rents: upstream industries, capital and labour. Third, the analysis is conducted at the cross-country-industry data level, giving a broad observation panel which allows us to estimate more complex relations than at a country data level. Thanks to this, the specific impact of some variables can be tested.
The main results of the analysis are as follows. Regarding the rent creation step, the estimates suggest that direct anti-competitive regulations strongly affect the determination of rent size. Concerning the rent sharing step, it appears that the capital share in value added i) increases with rent size, decreases with anti-competitive regulations in upstream sectors and increases with the industry specific output gap; ii) decreases with the national output gap, increases with the national employment rate and decreases with employment protection regulation; iii) increases with the interaction of rent size and the unemployment rate and decreases with the interaction of rent size and employment protection regulations. These results confirm the existence of three destinations for rents (labour remuneration, capital remuneration and upstream industries) and the fact that the importance of each destination depends on the market power of the recipient concerned. The relations between the value added capital share and the business cycle position are intuitive: an increase in demand pressure increases the market power of a producer but, at the same time, an increase in demand pressure elsewhere but in a specific industry decreases the market power of this industry. All these results seem robust to a variety of sensitivity checks.
The paper is organised as follows. The next section presents the empirical strategy of the study. Section 3 presents the data. The results of the estimates are presented in section 4. Section 5 includes various robustness checks. A final section concludes.
EMPIRICAL STRATEGY
In this section, we present the empirical methodology adopted in this paper in order to identify the process of rent creation and rent sharing at the industry/country level.
We proceed in two steps, in the spirit of Van Reenen (1996) . We first identify the creation of rent induced by lack of competition. We then study the sharing of these rents. We argue that rents do not necessarily translate fully into profits for the firm but can be captured by other agents. Workers through wage bargaining or input providers -which may themselves be operating in a non-competitive environment-setting higher input price can capture part of these rents.
We first focus on rent creation. This step is devoted to the empirical analysis of the impact of direct anti-competitive regulations on rent size. Our approach is in fact related to the theoretical modelling proposed for example by Blanchard and Giavazzi (2003) and Spector (2004) , among others, who assume that rents are determined by anti-competitive regulations. We formally estimate the following relation:
Where RS cst and DACR cst-1 correspond to the rent size for country c, the industry s at time t and the anti-competitive regulation indicator for country c, the industry s at time t-1respectively. FE i corresponds to a particular fixed-effect i which can be related to the country, the industry and the time dimensions, and ε cst is a three-dimensional white noise. A lag of one year is introduced for DACR to take into account some delays in the impact of anti-competitive regulations on rent size and to avoid some simultaneity and endogeneity problems. The coefficient α 0 is expected to be positive (α 0 >0).
We then focus on rent capture. The main idea is that rents do not necessarily translate into higher profits, depending on which agent captures the rent: workers through wage bargaining (a variable we relate to bargaining power) or input providers to downstream industries through setting higher input prices if they benefit from anti-competitive regulations (a variable we relate to indirect prices). We use capital share as a dependent variable to highlight the result from the rent sharing process between these three different agents, namely: upstream industries, downstream industries and workers. Rents can translate into capital share (CS) depending on the ability of firm stakeholders to capture the rent generated from regulation. We formally estimate the following relation:
where X is a set of explanatory variables for rent capture by different agents and Z a set of control variables. We also introduce interaction terms between our explanatory variables for rent capture and the size of rent, reflecting the fact that the size of rent translates into a higher capital share depending on ability of other agents to capture part of this rent. The mean effect of rent size on the capital share (β 1 if RS is the only regressor to be included in regression) is ambiguous and we do not expect any particular sign. For instance, if the bargaining power of workers is strong enough to capture the entirety of rents through higher wages, rents unambiguously increase the labour share and decrease the capital share. µ cst is a three-dimensional white noise.
Through the fixed-effects FE i , estimates are carried out in a within dimension, within from country×industry and industry×time dimensions and also from a country×time dimension. For some second step estimates (rent capture), country×time fixed-effects are dropped. Indeed, some explanatory variables have no industry dimension (see below).
We now detail the choice of variable we include in the regression and present some descriptive statistics.
DATA
In order to investigate empirically the impact of regulations on rent creations and the determinants of rent capture, we need i) indicators for rent formation and the distribution of these rents, ii) explanatory variables for these two distinct mechanisms. Merging different sources, we were able to assemble a cleaned unbalanced panel of 4,136 observations for 17 countries 2 and 18 industries 3 over the 1988-2007 period. For all countries, series start in 1988 with reliable data. A notable exception is for countries from the former Communist Bloc whose capital share after 1989 exhibits abnormal fluctuations. For those countries we choose to start the series in 1995. 4 As a robustness check we run regressions without those countries and starting series since the beginning data are available. Results remain unaffected (not reported in the paper).
Dependent variables

First step: rent creation
There are many measures of rent in the literature. Many authors have focused on mark-up, profit per head, Tobin's Q, or the profit share (see Van Reenen, 1996 for instance). Nevertheless, these measures do not take into account an important dimension of rent which we focus on in this paper: Rents may be captured by workers or any other agent involved in the production chain (input providers) and does not necessarily become pure profit for the firm.
In our empirical approach, we choose a more direct measure of rent size in the spirit of Blanchard and Giavazzi (2003) . Rent size (RS) is measured for each observation (which combines the country, industry and year dimensions) by the log of the value added price relative to the GDP price (rp).
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Through the fixed-effects FE i , estimates are carried out in a within dimension, within from country×industry and industry×time dimensions and also, for some estimates, from a country×time dimension. For this reason, the fact that all prices, and consequently relative prices, are equal to one, the base year (here the year 2000) poses no problem. In these within dimensions, we assume that an increase (a decrease) of rp, the log of the value added price relative to the GDP price, means an increase (a decrease) in rents. Data on prices at industry level are available from 1960 in the OECD Stan dataset depending on the country and industry. Measuring prices is often difficult, especially in industries subject to substantial qualitative improvement over time. This is the case of the "Electrical and optical equipment" industry (30t33) which includes computers and communication equipment. In such cases there exist different 2 Austria, Belgium, Czech Republic, Denmark, Spain, Finland, France, Germany, Hungary, Italy, Japan, Korea, Netherlands, Norway, Sweden, United Kingdom and United States of America. Food products, beverages and tobacco (15t16); Textiles, textile products, leather and footwear (17t19); Wood and products of wood and cork (20); Pulp, paper, paper products, printing and publishing (21t22); Chemical, rubber, plastics and fuel products (23t25); Other non-metallic mineral products (26); Basic metals and fabricated metal products (27t28); Machinery, nec (29); Electrical and optical equipment (30t33-available but dropped, see below); Transport equipment (34t35); Manufacturing nec, recycling (36t37); Electricity, gas and water supply (E); Construction (F); Wholesale and retail trade (G); Hotels and restaurants (H); Transport and storage (60t63); Post and telecommunications (64); Financial intermediation (J); Renting of m&eq and other business activities (71t74). This includes Germany due to the reunification process.
From now on, we denote with lower case variables that stand for log values. methodologies between countries to construct relevant price indices which give very different results. 6 For instance, for the US, the price in this industry was divided by a factor of six since 1980. For France it was halved whereas it increased in many countries, such as Korea, Spain and Italy. Such extreme differences are difficult to explain solely by different patterns of specialisation or technological change 7 and measurement issues are a serious concern for this industry as a result. We choose to drop this industry from the analysis and include it as a robustness check. The results remain very similar (see section 6).
Of course, our relative price variable does not capture perfectly all sorts of rent in a given sector at any point in time. Prices can be fixed administratively in some sectors and a proportion of rents can be measured in terms of quantity such as the ratio of volume produced per unit of capital for instance. We believe that most rents translate into higher value added prices. Indeed, our first step estimates show unambiguously that our indicators of rigidities on the product market have a very robust and strong impact on our relative price variable.
Second step: rent sharing
As we saw in the previous section, rents do not necessarily translate into higher profit, depending on which agent captures the rent. Focusing on the changes in the capital share allows us to determine to what extent rents translate into higher profit.
The capital share (CS) corresponds to the ratio of one minus the wage bill over value added:
Value added can be measured at market price value or at factor cost value. Factor cost value added is expressed by the market price VA, from which we subtract net taxes on production. The factor cost capital share seems more appropriated since it reports the real sharing between the two factors from the firm's point of view. We opt for this definition and compute the value added at factor cost using data on value added and "other taxes less subsidies on production" from the OECD.
An important issue -highlighted by Gollin (2002) for instance -is accounting accurately for the income of self-employed workers. Self-employed income is usually regarded as capital income. This downward biases the measure of the capital share and makes international comparisons difficult as the proportion of self-employed workers in the total workforce is very different from one country to another and may vary a lot over time (Nunziata, 2008) . The most popular method for correcting the capital share is to apply a fictitious wage to self-employed worker equivalent to the mean wage among employees. The number of self-employed workers and the wage bill of employee are available at the industry level for OECD countries in the STAN dataset, allowing us to correct the capital share directly at the industry level for each country. 8 Adjusting for self-employed workers is an important issue for our purposes: labour market regulations (included as regressors, see below) affect both the unadjusted capital share and the number of self-employed (which in turn affect the unadjusted capital share).
According to this definition, the mean capital share across industries and countries is 0.33 (the value many economist have in mind). While the labour share appears to be quite stable at the aggregate level (see Blanchard, 1997, however) it exhibits important fluctuations at the industry level as the within standard deviation is around 5 percentage points. Young (2010), following Solow (1958) , also highlights this relative constancy at the aggregate level but shows that the level of the labour share has changed a lot at the industry level over the period.
We also use an unadjusted measure of the labour share and a measure of the labour share at market prices as a robustness check and also directly control for the ratio of employees to total employment in regressions as an alternative method to take into account the self-employed bias.
The determinants of rent creation and rent sharing
Regulations on the product market
Previous empirical research focusing on competition on the product market has used a variety of approaches to measure competitive pressures. These include indicators of market structure and/or market power, survey-based assessments of the business environment and indicators of product market policies. In this paper, we use product market regulation indicators alone. The reason is two-fold. First, the paper focuses on pure rent creation (and capture). This corresponds to super profits, not dissipated by entry costs for instance. Indicators of market structure or market power do not necessarily result in abnormal prices (rents): high market concentration does not necessarily imply high relative prices/mark-ups if markets are contestable that is, if potential incumbents make firms behave as if they were facing many competitors. Secondly, using regulation indicators minimises the endogeneity bias. Regulations on the product markets can be seen, to a large extent, as a discrete policy choice and should display better exogeneity properties.
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Direct anti-competitive regulation (DACR) measurement differs for manufacturing and non-manufacturing industries.
While few explicit barriers to competition remain in markets for manufacturing goods in OECD economies, this was not the case in the 1980s and the 1990s. During this period, markets continued to be protected from international competition. For manufacturing industries (which represent 2,342 observations out of the 4,136 in the whole sample), we use an import tax indicator (TARIFF) available from the OECD (see appendix for details). It starts in 1988 and ends in 2005. Following the OECD, it is assumed that the tariff is constant after this date. 10 The tariff variable have been coded and takes values from 0 (low import tax) and 6 (high import tax). In practice, 25% of our sample takes value of 2 or higher and 10% of our sample takes a value of 3 or higher. The overall decrease in tariffs during the period under review is quite modest (0.6) on average but the decline can be much greater in many countries/industries.
The non-manufacturing industry is undoubtedly the most regulated and sheltered part of the economy. For non-manufacturing industries (1,794 observations), regulations are mainly measured by a FDI restriction indicator (FDIR). Another indicator, barriers to entry (ENTRY_REG), is also available for non-manufacturing industries, but only for a proportion of them 11 (which represent 1,084 observations out of the 1,794 observations on non-manufacturing industries in the dataset), and will be used alternatively as an illustration.
Entry regulation indicators (ENTRY_REG) are based on detailed information on laws, rules and market and industry settings and cover energy (gas and electricity), transport (rail, road and air) and communication ( (2006) and this industry cannot be included in regressions using the entry regulation index. "Construction" and "Hotels and Restaurants" are not covered by ENTRY_REG indicators. The Entry regulation indicator may cover different types of restrictions. Entry regulations may concern capital and labour and this is not expected to have the same implications concerning the sharing of these rents. Restrictions on labour should favour workers in rent sharing. Nevertheless, we are not able to distinguish which of the two factors benefit most from the restrictions.
The OECD FDI regulatory restrictiveness index (FDI_RES, scaled from 0 to 6) measures different forms of discrimination against foreign firms, such as i) restrictions on foreign ownership, ii) obligatory screening and approval procedures for foreign affiliates and iii) operational constraints and controls for affiliates of foreign companies. This index is available for all non-manufacturing industries from 1981 to 2007. Over our sample, restrictions on FDI entry decrease sharply from 1988 onwards, 25% of our sample observations take values higher than 3.5 whereas in 2005, 25% of our sample observation take values higher than 1.
Of course, our three different indicators for DACR are different in nature and cover very different aspects of competition between firms. Nevertheless, we believe that they affect the ability of firms to set high prices as they all affect the degree of competition. In their imperfect competition framework, Blanchard and Giavazzi (2003) , when considering product market reforms that may have impacted the labour share, include trade openness as well as local deregulation in order to favour the entry of new competitors.
Again, product market regulations aimed at limiting entry and competition not only affects industries directly, allowing firms to set high relative prices which generate rents, they also impact industry through the use of intermediate inputs.
To capture this idea, like Conway and Nicoletti (2006), we construct an indirect competition index (IND_price) based on our indicator of rents, namely relative industry value added prices. In order to identify the degree of exposure of a given industry to another industry's degree of competition, we use the Leontief input/output table from the OECD for the year 2000 for each country. 12 The exposure of a given industry k in country c to other industry prices is the sum of the price index in the s other industries weighted by the Leontief coefficients of industry k for input of industry s (w cks ). Note that we have excluded input consumption from the same industry (intra-input consumption) as rent is not captured by another industry in such a case but remains in the same industry. Formally, this gives:
As a robustness check and to avoid measurement errors in the input/output matrix, we also apply the US input/output matrix for all countries.
Labour market characteristics
12 To minimize endogeneity issues and measurement errors we also construct an indirect regulation index using the US input/output table as a robustness check (see section V). The results remain the same.
Page 8 The bargaining power of workers is theoretically expected to affect the sharing of value added. Nevertheless, the empirical counterpart of this concept is difficult to capture. If strong labour market institutions (LMI) favour workers in the capture of rent, they also impact the unemployment rate and deteriorate the probability for a worker to obtain a job offer, reducing his outside options and negatively impacting his bargaining position.
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The fact that LMI have an impact on employment opportunity is not clear in the empirical literature (Bassanini and Duval, 2009 ) and unemployment cannot be attributed exclusively to LMI. As a result, in order to capture all of the bargaining conditions for workers, we need indicators for labour market regulations and indicators that broadly reflect the employment equilibrium.
Labour market institutions have many dimensions and do not necessarily reflect cross-country differences in the (exogenous) bargaining power of workers. Furthermore, there may possibly be many complementarities between them (see Bassanini and Duval, 2009) . Choosing a dimension is necessarily arbitrary and we have decided to use a composite index that we believe broadly reflects the (exogenous) bargaining conditions of workers, namely: the employment protection legislation (EPL) index of the OECD (scaled from 0 to 6). We mainly focus on the indicator for regular employment (EPL_REGULAR). We also use the overall index (EPL_OVERALL) which also includes regulations on temporary employment. Nevertheless, the effects of temporary employment regulations on labour market outcomes are not clear. 14 The EPL index for regular jobs does not vary a lot within each country as the within standard deviation is only 0.10 as compared with the 0.80 of the between standard deviation. Nevertheless, the between dimension of this variable remains useful for our purposes as we interact it with rent size to highlight the capture process that is conditional on workers' bargaining power (see (2)).
We also choose to use the country unemployment rate for 25-54 year-old men, which broadly reflects the employment equilibrium and tensions in the labour market affecting bargaining power. Unemployment series are smoothed using an HP filter (using a smoothing parameter of 6.9) to save us from capturing reverse causality. Over the business cycle, a decrease in employment may be necessary to restore a firm's profitability as in the standard neo-Keynesian framework. 15 This variable varies considerably. 25% of unemployment rates observations are higher than 6.6% and 25% are lower than 3.8%. This variable also varies a lot within each country over the period we consider as within standard deviation corresponds to two-thirds of the overall standard deviation. In some regressions, we alternatively include the smoothed unemployment rate for the whole population. In practice, using an HP filter does not affect the results.
All the variables relating to workers' bargaining power are only available at the country level. As regards institutional variables, while many regulations are set at country level, in many countries, such as Germany or Sweden, some of them are set at industry level. Nevertheless, regulation indices for labour at industry level are not yet available. One can argue that such a degree of freedom at industry level in some countries is subject to a more general standards/corpus of law and national regulations. When using these variables, time×countries fixed-effects are dropped from regression. Including such a variable for bargaining power at the national level also saves us from capturing reverse causality as national development should to a large extent be exogenous to developments in a particular industry.
Other determinants
Many authors point to the role of the business cycle to explain the cyclical behaviour of the capital share and mark-up. Choi and Rios-Rull (2009) highlight the role of non competitive factor price to explain the movement of the labour share following a productivity shock. Rotemberg and Woodford (1991) and Chevalier and Scharfstein (1996) found that mark-up was countercyclical in the United States. In contrast, Beccarello (1995) found a pro-cyclical movement of mark-ups for major OECD countries except for the United States. Machin and Van Reenen (1993) also find that in the UK profit margins are clearly affected by the business cycle.
By contrast, we focus here on both the macro business cycle and the business cycle of each industry. We include in many of the regressions the output gap at industry level (OG cst ) and also at national level (OG ct ) in order to control for country specific factors affecting capital share as time×country dummies are dropped from some regressions. The output gap is computed using an HP filter and following standard methodologies.
RESULTS
Rent creation
Because the measurement of direct anti-competitive regulation (DACR) differs for manufacturing and non-manufacturing industries, estimates are carried out separately for these two parts of the dataset. Table 1 gives the estimate results of the relation (1) for manufacturing and non-manufacturing industries.
As stated in the previous section, DACR is measured for manufacturing industries (which represent 2,342 observations out of the 4,136 in the whole sample) by an import tax indicator (TARIFF). For non-manufacturing industries (1,794 observations), it is mainly measured by a FDI restriction indicator (FDIR). Another indicator, barriers to entry (ENTRY), is also available for nonmanufacturing industries, but only for a proportion of them 16 (which represent 1,084 observations out of the 1,794 observations on non-manufacturing industries in the dataset), and will be used alternatively as an illustration.
Direct anti-competitive regulation (DACR) appears to have a positive and very significant impact (at a 1% threshold) on rent size (columns 1 to 4). In manufacturing and non-manufacturing industries, an increase of the DACR indicator (TARIFF and FDIR respectively) by one point raises the relative value added price by around 3% and 2.5% respectively to 3%. It appears that these results are robust to the fact that country×time fixed-effects are taken into account or not. In non-manufacturing industries, the coefficient of the ENTRY indicator appears not to be significant (columns 5 and 6). This result does not stem from the fact that the sample size differs, the ENTRY indicator being available for only a proportion of the non-manufacturing observations in our dataset (1,084 out of 1,794 observations): estimates with the FDIR indicator on this reduced population of non-manufacturing industries give the same result as on non-manufacturing industries as a whole (columns 7 and 8).
For service activities where two indicators are available, the FDI restriction indicator unambiguously relates to restrictions on capital. On the other hand, the fact that restrictions on entry do not appear to have a significant impact on relative price may reflect the fact that the entry indicator covers too many different kind of restrictions.
These estimation results give a robust and convincing empirical confirmation that direct anticompetitive regulations (DACR) strongly impact the relative price, a variable we use to determine rent size (RS). We will now try to explain the sharing process of these rents.
The determinants of rent sharing
In this section, we focus on various determinants of the capital share in the value added in each industry. Estimates will systematically include country-industry and industry-year dummies in order to capture exogenous heterogeneity.
The product market
First, the ability to charge higher prices thanks to the mechanisms set out in the previous section should translate into a higher capital share, if the bargaining power of workers is weak or moderate. We test this expectation directly. Columns 1 and 2 of table 2 report the correlation between the capital share and the relative price. Whether or not country-year dummies are included, the capital share is significantly and positively correlated with relative prices. A one percent increase in the relative price is associated with an improvement in the capital share of 0.15 percentage point in value added (suggesting that on average the bargaining power of workers is not strong).
Of course, the capital share and capital income do not correspond solely to rents. However, we can deduce from the impact of relative price (rents) on the capital share the sharing of pure rents. Let us take a simple example. Consider an initial capital share of 1/3 (2/3 for the labour share) as suggested by our descriptive statistics and a value added normalized at 100. Let us consider an increase of the value added price in a given sector of 10% corresponding to a pure rent, everything else being equal. Value added becomes 110 and our results indicate that the capital share reaches 34.5%. This implies that total capital incomes in this sector increase from 33 to 38, which means that capital owners capture half of the extra rent.
Second, lower competition in upstream industries should lead to higher prices (see table 2) which translate (everything else equal) into lower rents (and lower capital share as a result) in client industries if the latter cannot fully convert it to their consumers or to their workers. The competitive environment among suppliers is capture by our weighted index IND_price for each industry-countryyear observation. The introduction of this variable -lagged in order to limit potential spurious correlations and to take account of the stickiness of prices in suppliers' contracts-does not alter the relation between capital share and relative prices. Columns 3 and 4 in table 2 report significant correlations between the indirect price among suppliers and capital share. As expected, these correlations are negative. The magnitude of the potential effect is large: a one within standard deviation increase of indirect prices is associated with a 0.5 to 0.9 percentage point reduction of capital share in value added. According to these results a general movement of deregulation does not necessarily result in a lower capital share for a given industry since gains on suppliers may balance out losses in market power.
A final dimension of the product market environment is the business cycle. For example, lower demand vis-à-vis a given industry mechanically erodes rents. We thus introduce into the estimates the current output gap for each industry-country. The previous correlations are not affected by this introduction. Columns 5 to 8 in table 2 show that, as expected, the capital share is significantly related to the output gap at the industry level. The magnitude of the estimate is sizeable. A translation from Q1 to Q3 or a one within-standard-deviation increase of the output gap is associated with a roughly 1.2 percentage point reduction of the capital share in value added. However, using basic data, we do not observe that the capital share at the industry level necessarily changes with a general economic boom or downturn. Actually, the macro environment should affect rent sharing though mechanisms outside of the product market, especially the labour market.
The labour market
While the capital share is the complement of the labour share in value added, the internal and external labour market environments influence rent sharing. A capture of rents by workers translates into a decline of the capital share.
First, the outside options of workers and thus their individual and collective bargaining power is affected by the macroeconomic environment. They are improved in a boom and deteriorate in a bust. The national output gap is an index of the macroeconomic situation. In column 1 of table 3, we add this variable to previous estimates. It does not significantly distort previous results. The national output gap is clearly and, as expected, negatively correlated with the capital share. The magnitude of the estimated coefficient is similar to that for the industry output gap. Consequently, the net impact of the business cycle for an industry following the average for the economy is virtually nil on the capital share.
An alternative measure of the macro-environment for workers is the smoothed unemployment rate (UNRS). We use the unemployment on the core labour force -men aged 25-54-or alternatively the total unemployment rate. 17 The results are similar, which is not surprising given the large correlation between these two measures. Columns 2 to 4 of table 3 show that a one point increase in the lagged unemployment rate is associated with a 0.5 point jump in the capital share at industry level. Note again that this result is obtained conditionally on the industry output gap. So our results are not necessarily inconsistent with macro-observations of a contraction of the capital share during recessions.
In addition to the short-term fluctuations of the labour market, institutions on the labour market may also affect the individual and collective bargaining power of workers and thus rent sharing. In column 5 of table 3, we introduce the aggregated index EPL_Overall computed by the OECD. The correlation between this macro index and the industry capital share is quite low but significant. This weak relation may be explained by the composition of the OECD index. In particular, even if workers on short-term contracts are strongly protected during this contract, they are not able to extract rents from the employer. Because they have specific human capitals or because they are able to organize their claims collectively, regular workers should be more able to influence their wage levels. And indeed, if we restrict our analysis to employment protection legislation for regular workers, we obtain a much stronger negative correlation between the protection of regular workers and capital share (column 6, table 3) than the previous indicator of employment protection. The estimated coefficient is large. Thus, even if actual changes in the strength of the protection of regular workers are small, they can significantly affect rent sharing. According to our estimates, the liberalization of the labour market for regular workers in Spain may explain as much as a 4-point jump in the capital share in value added. Since empirical studies on labour market rigidities (Bassanini and Duval, 2009) tend to find that only regulations for short-term or temporary workers affect structural unemployment, our results suggest that reinforcing the protection of regular workers may help to improve the labour share without deteriorating the labour market. However, our results should be treated with caution: numerous countries in our sample experience no or very little changes over time in EPL_regular.
Interaction between rent size and rent sharing
In the two previous sub-sections, we estimate potential effects of regulations concerning suppliers, unemployment and labour market regulation based on the assumption that these effects are homogeneous. Now, rent sharing is, by definition, possible if, and only if, rents exist. So, we expect Page 17 We also tried an unemployment rate gap. The results are qualitatively similar. that the impacts of the identified determinants of rent sharing are larger in industries able to charge higher prices and conversely small and even nil in industries with declining relative prices. To test this expectation, we run various estimates including the interaction between the relative price and two of our three core determinants IND_price, UNRS, EPL_Regular. We do not interact price with our indirect price variable. Indeed, these two variables are centred on 0. Even if one of the two variables is rescaled, the coefficient of the interaction between relative price and the indirect price is zero (not reported in the paper). This result is consistent with a world in which client firms in most industries are price-takers and suppliers cannot price discriminate between clients from industries with low versus high rents. Table 4 reports the main findings.
By contrast, the interactions between the relative price and the smoothed unemployment rate (men aged 25-54) and the EPL for regular workers seem significant determinants of the capital share. The higher relative prices and thus rents, the greater the net potential impact of the macro unemployment rate and of EPL_Regular. However, even if the relative price is at the decile D1 (-0.14), the net impacts are still significantly non-null. These findings are consistent with micro-estimates using an alternative measure of the bargaining power of workers. For example, Stewart (1990) on the US and Breda (2010) on France show that the union wage premium is higher in industries where rents are large.
As we have already stated, the ability of firms to translate higher relative prices into a higher capital share (profits) depends on the (macro) bargaining position of workers. A high EPL index or a low unemployment rate makes the impact of the relative price on the capital share smaller due to the fact that a large part of the rent is captured by workers through higher wages. Formally, the marginal impact i P of relative price (rents) on the capital share is i p = β price + β price×unr + β price×epl that is, the coefficient associated with prices and the coefficient associated with the two interaction terms. To see the range of values taken by the marginal effect of price i P on the capital share, a simple way is to fix one of the two bargaining variables (EPL or the unemployment rate) to its median value and to represent the marginal effect as a function of the remaining variable. The marginal effect of price on the capital share is represented as a function of the unemployment rate in graph 1 and as a function of EPL on regular jobs in graph 2. For instance, moving from the lowest value of unemployment (1.5%) to the highest (15%) multiplies the impact of the relative price on the capital share by 2. Following the same logic, the marginal effect of the relative price on the capital share if 0.24 for the lowest EPL value (0.21) and 0.10 for the highest (evaluated at the median level of unemployment in our sample). These differences are economically large and suggest again that rents translate into profit depending on the bargaining power of workers. As Young and Zuleta (2011) highlights on US unions, these findings are consistent with a right-to-manage bargaining between workers and employers.
ROBUSTNESS ANALYSIS
In this section, we access the robustness of our main results. We first perform inference more carefully by clustering standard errors. We then use a different measure of our dependent variable, namely the capital share. Finally we perform our main regressions on different sub-samples. Almost all the results remain very stable.
Clustering standard errors
We define a cluster for each panel dimension (288 clusters). The heteroskedasticity is corrected within each cluster. Significance levels for the first-step estimates (rent building, table 1) remain essentially the same (not reported in the paper). Hence, we focus on step 2 (rent sharing).
In table 5, we run regressions of table 4 by clustering standard errors. Significance levels are roughly the same with one notable exception. The interaction term between the relative price and the EPL index of labour protection for regular jobs is no longer significant (significant at 20%). Note, however, that the magnitude of the coefficient is economically high (see graph 2) and that the relative price and EPL for regular jobs taken separately are still highly significant. As a result, the sum of the two coefficients (interaction and non-interacted) should still remain significantly different from 0.
Measures of the capital share
Measures of the capital share depend entirely on the convention we use. As explained above, in the main regressions we use the capital share measured at factor cost and adjusted for self-employed workers (see section 3.1.2). As an alternative measure, we also use a naïve measure of the capital share that simply corresponds to the ratio of the wage bill of employees to the value added. We also use the capital share at factor cost without adjustment for self-employed workers. A complete description of the capital share variables is available in the appendix.
Before describing our results using these alternative measures of the capital share we comment on the descriptive statistics associated with each measure.
First of all when focusing on the capital share at industry level it seems important to measure the capital share at factor cost. If, at the national level the sum of taxes and subsidies on production roughly cancel one another out (the two measures at national level differ only marginally) this is not the case at the industry level where value added can even be negative in some cases. The minimum value of the capital share can be negative at the industry level when we focus on the naïve measure. This is the case for 14 observations. This is not the case when we focus on the measure at factor cost, which seems therefore to be more appropriate as it measures the real dividing-up of the pie from the firm's point of view.
Secondly, adjusting the capital share to take account of the labour income of self-employed workers drives this factor share at the conventional level we have in mind (1/3 instead of 40% for the unadjusted share).
The results, displayed in table 6, remain roughly the same when we use alternative measures of the capital share except for the interaction term between relative prices and EPL for regular workers. In column 2 (naïve) and 3 (factor cost), the magnitude of the coefficient is divided by 5 and remains insignificant. The reason for this surprising result, obtained on the same sample, is that the strictness of employment protection and self employment are correlated. Individuals avoid employment legislation using self employment. Since self-employment drives up the unadjusted capital share whereas employment legislation drives it down, adjusting capital share appears to be necessary in order to capture the net effect of EPL on the capital share. Interestingly, when we run regressions (2) and (3) adding a control for the share of employees in total employment, the interaction term becomes significant at 10% in regression (5). As expected, the coefficient associated with this variable is negative.
The reason why regression 5 (factor cost with a control for self-employment) does not perform as well as our preferred regression 1 is that including a control for self-employment at the industry level is only a crude means for correcting the capital share. The sign of the coefficient (adjustment) is constrained to be the same for all industries. This is not the case when we directly adjust the capital share applying the mean wage of employees in the industry to each self-employed working in the industry.
The magnitude of the coefficient associated with the interaction term between the relative price and unemployment is also affected (divided by two) when using the two alternative measures of the capital share but remains highly significant. For the same reason, the unemployment level may affect workers in their choice of searching for a job as an employee or becoming self-employed. Table 7 and table 8 present the results of additional robustness checks consisting in running our main regression (1) using alternative samples, including additional fixed effects and alternative variables.
Others robustness checks
Country groups
We first consider in table 7 an alternative specification for the country dimension. The first column corresponds to our preferred estimates on the sample we used previously (table 4, column 3).
In column 2, we run our main regression only focusing on the highest-income countries. 18 The results remain unchanged except for the interaction term between the relative price and the unemployment rate. The magnitude of the coefficient is divided by three and becomes insignificant. This could be due to the fact that standard deviation for the unemployment rate variable is very low for high-income countries.
In column 3, we also run the main regression on the lower income group of countries. Non-interacted variables do not seem to be significant anymore except for the price variable and business cycle variables. However, interacted variables appear to be statistically significant with a very high coefficient from an economic point of view. This could reflect considerable heterogeneity of rents across industries in lower income economies explaining the fact that rent capture is not systematic (non-interacted terms) and only occurs in some industries characterized by high rents.
In column 4, we add country-specific time dummies to the regressions and drop the country-specific variables of our main regression. Note that we can keep the interaction term as relative prices vary over the three dimensions of our panel. Interestingly, the results remain very robust to the inclusion of such fixed effects despite the fact that the components of the interaction terms do not vary across industries. The coefficient associated with the interaction of price with the EPL index is divided by two and remains significant only at the 15% level. The coefficient for the indirect price index remains significant at the 10% level.
In column 5 we restrict the observations to the more recent 1998-2007 sub-period that is homogenous for all countries in our sample. The results remain very significant and the magnitude of coefficients is even higher.
In column 6, we only keep countries with complete industry coverage. The results remain unchanged except for the interaction of the relative price with EPL. The coefficient is divided by two and remains non significant despite the fact that price and EPL taken separately remain highly significant. One explanation could be that by only keeping countries with complete industry coverage we exclude lower income economies that have undertaken substantial labour market reforms. Nevertheless the sum of interacted and non interacted coefficient continues to be highly significant.
Manufacturing versus non-manufacturing industries, an alternative input/output matrix
We then consider an alternative specification for the country dimension. The results are presented in table 8. The first column corresponds to our preferred estimates over the sample we used previously.
In columns 2 and 3, we run our main regression separately for non-manufacturing (construction, utilities and services) and manufacturing industries. While overall the results hold for the two Page subsamples, one important difference concerns the unemployment rate and its interaction with the relative price. For non-manufacturing industries, the coefficient associated with unemployment is more than 2 times smaller than for manufacturing industries (but remains highly significant) and the interaction term remains 4 times smaller and becomes insignificant. This difference is consistent with manufacturing's greater sensitivity to the business cycle compared with non-manufacturing industries, especially utilities and personal services.
It should be recalled that we have excluded from the main sample the "Electrical and optical equipment" industry (30t33) whose prices are measured very differently across countries. Therefore, as an additional check, in column 4, we add this industry to our sample. This essentially effects interaction terms as it adds many noisy fluctuations to the relative price variable with respect to the unemployment and EPL variables. The interaction of the relative price and EPL remains significant but the magnitude of the associated coefficient is halved. The interaction of the relative price and unemployment is no longer significant.
Finally, in column 5, we use the input/output of the US in the construction of our indirect price variable for all countries in order to deal with measurement issues. In column 6, we proceed similarly and we also drop US from the sample in order to deal with the endogeneity issue. In both cases, the results are unaltered.
Overall, our main findings are robust to the various sensitivity checks performed in this subsection.
POLICY PERSPECTIVES
The estimates based on 4,136 observations, comprising data on 18 industries in 17 OECD countries over the period 1988 to 2007 help to disentangle different mechanisms relating to rent creation and rent sharing. Our results have various potential policy implications, since prices and rents are both determinants of consumption and innovation and thus ultimately growth.
Concerning the rent creation step, our results support the finding that direct anti-competitive regulation has a positive and very significant impact on prices. Conversely, we can expect that a decrease of anticompetitive regulation should reduce prices at the industry level, ultimately boosting consumption.
The rent sharing step provides numerous results. They support the existence of the three destinations for rents (labour remuneration, capital remuneration and upstream industries) and the fact that the importance of each destination depends on the market power of its beneficiary. It appears that the capital share in value added i) increases with rent size, decreases with anti-competitive regulation in upstream sectors and increases with the industry specific output gap; ii) decreases with employment protection regulation; iii) increases with the interaction of rent size and the unemployment rate and decreases with the interaction of rent size and employment protection regulations. Consequently a decrease of upstream regulations could increase the downstream capital share in value added and consequently affect the incentive to innovate in these industries; acting on labour market regulations could be a tool for influencing the sharing between labour and capital and thus also the trade-off between enhancing profits and workers' income. Finally, our results show that the capital share within industries is affected by the business cycle, suggesting additional room for contra-cyclical policies.
Nevertheless, although they are innovative, consistent with economic intuition and very robust to sensitivity checks, our results need to receive some empirical corroboration on other databases e.g. a companies database. In addition, our two-step empirical estimates assume the same two relations in all countries and all industries. These findings need to be confirmed before considering that their policy implications can be easily applied to all countries. Employment protection legislation index on regular jobs
Marginal effect
Marginal effect Confidence interval (10%)
19 The marginal effect of price conditional on the unemployment rate is computed setting the EPL to its median value (2.31). We use the coefficient from table 4 column 3 to compute marginal effects.
Page 20 The marginal effect of prices conditional on the EPL index on regular jobs is computed setting the unemployment rate to its median value (0.052). We use coefficient from table 4 column 3 to compute marginal effects.
